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The Technical F ishery  Report Ser ies was es tab l i shed  i n  1987, 
r e p l a c i n g  t h e  Technical Data Report Ser ies.  The scope o f  t h i s  new 
s e r i e s  has been broadened t o  i nc lude  r e p o r t s  t h a t  may c o n t a i n  da ta  
ana lys i s ,  a1 though da ta  o r i e n t e d  r e p o r t s  1  ack ing subs tan t i a l  
ana l ys i s  w i l l  cont inue t o  be inc luded.  The new se r ies  main ta ins  an 
emphasis on t i m e l y  r e p o r t i n g  o f  r e c e n t l y  gathered i n fo rma t ion ,  and 
t h i s  may sometimes r e q u i r e  use o f  da ta  sub jec t  t o  minor f u t u r e  
adjustments. Reports pub1 ished i n  t h i s  se r i es  are  genera l l y  
i n t e r i m ,  annual, o r  i t e r a t i v e  r a t h e r  than f i n a l  r e p o r t s  summarizing 
a  completed study o r  p r o j e c t .  They are t e c h n i c a l l y  o r i e n t e d  and 
in tended f o r  use p r i m a r i l y  by f i s h e r y  p ro fess iona ls  and t e c h n i c a l l y  
o r i e n t e d  f i s h i n g  i n d u s t r y  representa t ives .  Pub l i ca t i ons  i n  t h i s  
s e r i e s  have rece ived several  e d i t o r i a l  rev iews and a t  l e a s t  one 
b7ind peer rev iew re fe reed  by t h e  d i v i s i o n ' s  e d i t o r  and have been 
determined t o  be cons i s ten t  w i t h  the  d i v i s i o n ' s  p u b l i c a t i o n  
p o l i c i e s  and standards. 
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ABSTRACT 

Harvests o f  P a c i f i c  Her r ing  (Clupea harengus pa1 l a s i )  from the  Kami shak and Outer 
D i s t r i c t  sac roe  f i s h e r y  w i t h i n  the  Lower Cook I n l e t  management area o f  Alaska 
were sampled f o r  sex, age, weight, and l e n g t h  du r ing  A p r i l  and May o f  1988. I n  
the  Kamishak D i s t r i c t ,  l a t e  spawners were a l so  sampled f o r  sex, age, length ,  and 
weight.  

I n  t he  Kamishak D i s t r i c t ,  est imates o f  harvest  and spawning biomass were 5043.7 
tonnes (5548.1 tons)  and 21,818 tonnes (24,000 tons) ,  respec t i ve l y .  Males were 
51.8% o f  t he  ca tch  samples. The dominant age groups i n  t he  weighted ca tch  sample 
were t h e  4, 5, 7, 8, and 9 age c lass  from the  1984, 1983, 1981, 1980 and 1979 
year classes, respec t i ve l y .  They made up 21.6%, 20.6%, 20.1%, 10.5%, and 10.7% 
o f  t he  sample, respec t i ve l y .  Mean weight and l eng th  o f  t he  weighted ca tch  sample 
were 199 g and 236 mm. The age and sex composit ion o f  the  h e r r i n g  t h a t  spawned 
du r ing  the  pe r iod  o f  t he  harvest  was assumed t o  be the  same t h e  catch. The age 
composit ion o f  t h e  l a t e  spawner sample, from t h e  p e r i o d  a f t e r  t h e  f i s h e r y  was 
closed, was 23.0% 3 -yea r -o ld  and 66.3% 4-year-o ld.  The sex o f  over t w o - t h i r d s  
o f  the  1 a te  spawner samples was no t  determined. O f  t he  remainder, 19.1% were 
females. Means weight and l eng th  o f  t he  l a t e  spawner samples were 101 g and 196 
mm . 
I n  the  Outer D i s t r i c t ,  on ly  t h e  ca tch  est imate o f  51.4 tonnes (56.6 tons)  was 
a v a i l  able. The sex composit ion o f  t he  combined samples was 66.2% males, 33.8% 
females, and 23.5% sex unknown. The 4-year -o ld  f i s h  from the  1984 year  c lass  
accounted f o r  81.1% o f  the  catch. Mean weight and l e n g t h  o f  t he  combined samples 
were 111 g and 199 mm. 

KEY WORDS: Abundance, age, Clupea harengus pa1 1 as i ,  her r ing ,  1 ength, Lower Cook 
I n l e t ,  sex, weight. 



INTRODUCTION 

The Lower Cook I n l e t  management area i s  comprised o f  a l l  waters west o f  t he  
l ong i tude  o f  Cape F a i r f i e l d ,  n o r t h  o f  t he  l a t i t u d e  o f  Cape Douglas, and south 
o f  t h e  l a t i t u d e  o f  Anchor Po in t  (F igure 1 ) .  Since 1961, catches o f  P a c i f i c  
h e r r i n g  (C7upea harengus pa77asi) have been documented i n  a l l  d i s t r i c t s  except 
t he  Barren Is lands .  Throughout t h i s  per iod,  the  Alaska Department o f  F ish  and 
Game (ADF&G) mainta ins a  resource mon i to r ing  program t o  c o l l e c t  da ta  from the  
f i s h e r y  and the  c o n t r i b u t i n g  spawning populat ions.  Purse seines have been the  
on l y  gear al lowed i n  the  sac roe  f i s h e r y .  Ent ry  i n t o  the  sac roe  f i s h e r y  was 
l i m i t e d  i n  1978, a t  which t ime 75 permi ts  were issued. Sampling o f  t h e  h e r r i n g  
catch f o r  age, sex, weight and l eng th  da ta  began i n  1972 and has been repo r ted  
annual ly  i n  t h e  Lower Cook I n l e t  Annual Management Report Ser ies.  Assessment o f  
t he  spawning biomass began i n  1978 w i t h  a  program o f  a e r i a l  surveys and t e s t  
f i s h i n g  f o r  age composit ion. A t o t a l  c losure  o f  t he  commercial h e r r i n g  f i s h e r y  
occurred f o r  t he  pe r iod  1980-84 because o f  low stock abundance. Only the  
Kamishak, Eastern, and Outer D i s t r i c t s  were s ince reopened. 

The t i m i n g  o f  t he  sp r ing  sac roe  f i s h e r y  has been from m id -Apr i l  t o  e a r l y  May. 
Older h e r r i n g  tend t o  appeared on the  spawning grounds before  the  younger 
he r r i ng .  Her r i ng  movement w i t h i n  the  Kamishak D i s t r i c t  has genera l l y  been from 
south t o  nor th .  The cu r ren t  management s t ra tegy  l i m i t s  t he  harvest  r a t e  t o  20% 
o f  t h e  est imated biomass by weight f o r  age-5 and o l d e r  h e r r i n g  and 10% o f  t h e  
biomass by weight o f  h e r r i n g  age-4 and younger. Age, weight, and l e n g t h  (AWL) 
data from t h e  purse seine sac roe  f i s h e r y  are used t o  determine run  t i m i n g  o f  
t he  younger f i s h ,  update the  harvest  s t ra tegy ,  mon i to r  year  c lass  st rengths,  
measure recru i tment ,  and prepare a  long-range fo recas t  o f  abundance. 

The ob jec t i ves  o f  t h e  1988 Lower Cook I n l e t  h e r r i n g  sampling program f o r  t h e  
Kamishak D i s t r i c t  were t o  (1) est imate the  prespawning and spawning biomass 
us ing a e r i a l  survey techniques, (2 )  est imate the  age composit ion o f  t he  harvest  
and spawning biomass, (3) c a l c u l a t e  the  biomass o f  each age group, (4) p rov ide  
est imates across t ime and geographical areas, and (5)  p rov ide  est imates as soon 
as poss ib le  t o  support in-season dec i s ion  making. The ob jec t i ves  f o r  t he  Outer 
D i s t r i c t  were t o  est imate t h e  age composit ion o f  t h e  harvest  as soon as poss ib le  
t o  support in-season management decis ions.  

METHODS 

Lower Cook I n l e t  sac roe  h e r r i n g  catches are normal ly  repor ted  separa te ly  f o r  
t he  f o l l o w i n g  management d i s t r i c t s :  Kamishak, Outer and Eastern (F igure 1) .  
I n  1988, however, t he  Kamishak D i s t r i c t  was subdivided i n t o  seven areas (F igure 
2).  Each o f  t he  management d i s t r i c t s  and areas was considered a  geographical 
sampl i n g  s t r a t a .  

The sac r o e  and t e s t  f i s h e r y  was n o t  expected t o  be more than 3  weeks i n  
dura t ion ;  i n  1987 the  commercial harvest  was obta ined w i t h i n  a  very  sho r t  3-d 
pe r iod  (Schroeder e t  a1 . , 1987). Furthermore, the  younger f i s h  were n o t  expected 
t o  appear u n t i l  the  l a t t e r  h a l f  o f  t he  f i s h e r y .  For those reasons, each day of 
actual  commercial o r  t e s t  f i s h i n g  was considered a  temporal sampling s t r a t a .  



Sample s i zes  were s e t  f o r  each sampling s t r a t a  such t h a t  a l l  o f  t he  est imated 
age c l  ass ( i )  p ropor t ions ,  pi, from a  mu1 t i  nomi a1 popul a t  i o n  o f  k  age groups were 
s imul taneously w i t h i n  a  s p e c i f i e d  d is tance,  d, o f  t h e i r  t r u e  popu la t ion  age 
propor t ions ,  11,, 95% of t he  t ime ( 1  - a ) .  That i s 

where d  and a, t h e  conf idence l e v e l ,  was chosen t o  be 0.05. Thompson (1987) 
ca l cu la ted  a  maximum sample s i z e  o f  510 fo r  a  worse case scenar io when th ree  
age c lasses were present  i n  equal numbers and d  = a = 0.05. Any d e v i a t i o n  i n  
t h e  number o f  age c lasses o r  unequal c o n t r i b u t i o n s  by age c lass  would r e q u i r e  
a  smal le r  sample s i ze .  Therefore, t he  numbers o f  f i s h  i n i t i a l l y  c o l l e c t e d  and 
sent back t o  Homer f o r  processing was t h e  worse case scenar io (510), p lus  an 
generous a1 1  owance (30%) f o r  unreadabl e  scal es. Sampl e  s izes  were est imated 
when about t w o - t h i r d s  (300 f i s h )  o f  t he  sample were processed. A t  t h a t  t ime, 
t h e  age propor t ions ,  p,, were determined. These were then used as a p r i o r i  
est imates t o  c a l c u l a t e  a  sample s i z e  n  such t h a t  

X a, < a  (a  = 0.05), 
where a, = 2(1  - +(zi) ,  (1) 

+(z,) = area under the  standard normal d i s t r i b u t i o n ,  and (2 

z i  d  Jn i / J (p i ( l - p i ) ) .  (3 1 

The smal les t  n  t h a t  s a t i s f i e d  equations ( 1 ) - ( 3 ) ,  rounded up t o  the  nearest  20 
f i s h  ( h e r r i n g  scales were mounted on g lass  s l i d e s  i n  groups o f  20), increased 
by the  observed unreadable ra te ,  and rounded up again the  nearest  20 f i s h ,  was 
then used as est imated t o  t o t a l  numbers o f  f i s h  t o  process. I f ,  a f t e r  n  f i s h ,  
i t  was determined t h a t  t he  a p r i o r i  est imate o f  sample s i z e  was i n s u f f i c i e n t ,  
add i t i ona l  f i s h  was processed. 

Samples were obta ined du r ing  each f i shery opening from randomly se lec ted  f i s h i n g  
vessels throughout a  management subarea. I d e a l l y ,  f o r  each f i s h i n g  per iod,  
samples from the  ca tch  o f  a  minimum o f  two boats were c o l l e c t e d .  These f i s h i n g  
vessels would be w a i t i n g  f o r  a  tender t o  pump t h e i r  f i s h  out  o f  t h e i r  pursed 
seines when samples were d ip -ne t ted  from the  seine ne t .  Samples were s i m i l a r l y  
obta ined from t e s t  f i s h  catches where a  purse se iner  was cont rac ted  t o  f i s h  a t  
a  t ime and area designated by the  department. The samples were packaged i n  15- 
kg (33 1  b)  boxes and f lown t o  Homer f o r  processing. I f  the re  were more f i s h  than 
requ i red  f o r  a  sampl i n g  s t r a t a ,  each 15-kg box was subsampled. 

Each f i s h  was measured t o  the  nearest m i l l i m e t e r  from the  t i p  o f  t he  snout t o  
t he  end o f  t h e  hyperal p l a t e  and weighed t o  the  nearest  gram. Sex was determined 
from an i nspec t i on  o f  e i t h e r  t he  gonads o r  sex products. The scales o f  up t o  20 
f i s h  were mounted on a  g lass  s l i d e .  One scale was removed, p re ferab ly ,  from the  
l e f t  s i de  o f  t he  h e r r i n g  above t h e  pec tora l  f i n ,  3  o r  4 scales p o s t e r i o r  o f  t h e  
operculum. I f  scales above the  pec tora l  f i n  were n o t  present  on t h e  l e f t  s ide, 
then they  c o l l e c t e d  from the  same area on the  r i g h t  s ide  o f  t he  f i s h .  I f  the  
h e r r i n g  was from a  sample where most o f  t he  scales were missing, then any scale 
a v a i l  ab le  was used. The scales were cleaned, dipped i n  a  10% mucilage s o l u t i o n  
and pos i t i oned  unsculptured s ide  down on a  labe led  g lass  s l  ide.  Images o f  scales 
were magnified 29 X by a  m ic ro f i che  reader and the  number o f  annul i per  scale 
was counted t o  determine age. 



Estimates o f  standard e r r o r  by age c lass  were der ived according t h e  procedures 
f o r  s t r a t i f i e d  random sampl i n g  described by Snedecor and Cochran (1967). 

SE = j ( 2  C,2 * sh2 /  n,!, 
where 2 = the  h e r r i n g  catch i n  t h e  h t h  stratum. Ek2 = the  sample variance i n  the  h t h  stratum. 

It was o f  i n t e r e s t  t o  descr ibe the  age composit ion as i t  d i f f e r e d  through t ime 
and by l o c a t i o n .  Yet, i f  d i f f e rences  d i d  no t  e x i s t  i t  was d e s i r a b l e  t o  pool 
samples adjacent i n  t ime and area t o  minimize sampling. The dec i s ion  t o  pool 
samples was based on a  chi -square t e s t  o f  a  contingency t a b l e  f o r  age ca tegor ies  
by l o c a t i o n .  The n u l l  hypothesis being tes ted  was t h a t  both samples were from 
the  same mu1 t i n o m i a l  populat ion.  Samples were pooled on l y  i f  the  n u l l  hypothesis 
was accepted, i .e . ,  no s i g n i f i c a n t  d i f f e r e n c e  through t ime and area, a > 0.05. 

The t o t a l  tonnage o f  the  h e r r i n g  harvest  dur ing  each p e r i o d  was obta ined from 
harvest  r e c e i p t s  ( f i s h  t i c k e t s )  which document each sa le  by a  1  icensed fishermen. 
The spawning biomass was obtained from a e r i a l  surveys. 

A t o t a l  o f  28 s e r i a l  surveys were conducted i n  t he  Kamishak D i s t r i c t  between 18 
A p r i l  and 3  June. Many o f  these were on l y  p a r t i a l  surveys due t o  weather and 
water cond i t i ons .  Surveys are f lown as c lose  t o  an a1 t i t u d e  o f  610 m (2,000 f t )  
as poss ib le  i n  a  s i n g l e  engine a i r  c r a f t  (DeHaviland Beaver o r  Cessna 185). The 
surveys were f lown a t  var ious t i d e  stages. However, t he  pe r iod  between low s lack  
water t o  approximately 3-4 h  i n t o  the  f l o o d  appeared t o  p rov ide  t h e  best  water 
c l a r i t y  and the  most v i s i b l e  schools o f  her r ing .  The t o t a l  number o f  schools 
were counted and i n d i v i d u a l  schools were est imated as t o  volume o f  h e r r i n g  i n  
tons by experienced observers. Aer i  a1 survey est imates are  ca l  i bra ted i n  t h e  
f o l l o w i n g  manner. The a e r i a l  surveyor w i l l  est imate the  tonnage o f  a  school 
wh i l e  i n  the  a i r  and then d i r e c t  a  f i s h i n g  vessel t o  se t  i t s  seine around the  
same school. The tonnage o f  h e r r i n g  i n  t he  seine i s  then compared w i t h  t h e  a e r i a l  
surveyor 's est imate. Estimated tonnages made by a e r i a l  surveyors were found t o  
be very c lose  t o  the  tonnages de l i ve red  by the  f i s h i n g  vessel t o  a  tender. I n  
1987, t he  a e r i a l  survey est imates were on ly  1.3% h igher  than t h e  tonnage 
de l i ve red  i n  two separate t e s t  sets. No c a l i b r a t i o n s  were made i n  1988. 

RESULTS 

The 1988 Lower Cook I n l e t  sac roe  h e r r i n g  f i s h e r y  took  p lace i n  on l y  two 
d i s t r i c t s :  Kamishak and Outer D i s t r i c t s .  The preseason fo recas t  o f  abundance 
f o r  t h e  Kamishak D i s t r i c t  was 43,479 tonnes (47,827 tons)  w i t h  a  harvest  o f  about 
6,329 tonnes (6962 tons)  expected. A t o t a l  o f  75 seiners p a r t i c i p a t e d ,  harves t ing  
5,043.7 tonnes (5548.1 tons) .  There was no preseason fo recas t  prepared f o r  the  
Outer D i s t r i c t .  Only one se iner  f i shed  the  Outer D i s t r i c t  f o r  a  t o t a l  harvest  
o f  51.4 tonnes (56.6 tons) .  No est imates o f  spawning biomass i n  t he  Outer 
D i s t r i c t  was made i n  1988. 



Kamishak D i s t r i c t  Commercial Catch 

With in  t h e  Kamishak D i s t r i c t ,  t he re  were 17 f i s h e r y  openings (Appendix A). Many 
o f  t he  openings occurred on the  same day and some were merely a postponement o f  
a c losure.  As a r e s u l t ,  t he re  were on l y  6 d between 22 and 30 A p r i l  and 1 d i n  
May when h e r r i n g  were caught and s o l d  t o  a processor. Although the re  were catch 
r e p o r t s  and samples from s i x  d i f f e r e n t  geographical areas, some o f  t he  catch 
r e p o r t s  and samples were combined. As a r e s u l t ,  t he re  were e i g h t  commercial 
f i s h i n g  sampling per iods (Table 1) .  The sample s izes  o f  readable scales from 
these e i g h t  per iods  ranged from 377 t o  774 (Table 2).  

The f i r s t  sampl i n g  pe r iod  r e f e r s  t o  the  harvest  o f  876.9 tonnes (964.6 tons)  from 
Area #5 on 22 A p r i l  and from Area #6 between 22 and 23 A p r i l  (Table 1).  Although 
the  establ ishment o f  t he  areas was designed t o  f a c i l i t a t e  ca tch  r e p o r t i n g  by 
geographical area, much o f  t h e  catch occurred near Cheni k and Amakdedori , on t h e  
boundary o f  Areas #5 and 6 where separat ing the  catch by area was meaningless. 
For tunate ly ,  t he re  was no s t a t i  s t i c a l  d i f f e r e n c e  between the  age composit ions 
from these two areas ( X  = 16.72, P = .17, d f  = 12; Table 3) .  Therefore, 368 
samples from Area #5 and 406 samples from Area #6 were combined t o  c rea te  the  
f i r s t  sampling st ratum (Table 4).  I n  t he  combined sample, t he  age groups g rea te r  
than 10% were the  4 - ,  5-, and 7-year -o ld  f i s h .  Mean lengths  and weights were 
237 mm and 197 g. 

F i sh ing  i n  Area #9 on 25 and 26 A p r i l  l ead  t o  a l and ing  o f  155.3 tonnes (170.8 
tons; Table 1) .  Two samples from I n i s k i n  Bay, Area #9, were a l so  c o l l e c t e d  on 
those two dates. The smal ler  sample o f  212 h e r r i n g  from 25 Apr i  1  was pooled w i t h  
t h e  1 arger  sample o f  390 from 26 A p r i l  . The pooled sample had a mean 1 ength and 
weight o f  232 mm and 187 g. The age groups g rea te r  than 10% were t h e  4-,  5-, 
7-, and 9-year -o ld  f i s h  (Table 5).  

The t h i r d  sampling s t r a t a  was taken from a harvest  o f  2,565.8 tonnes (2822.4 
tons)  on 27 A p r i l  from Areas #5 and 6. There was on l y  one sample o f  394 h e r r i n g  
near t h e  boundary of t he  two areas (Cheni k  i n  Area #6). There were f i v e  age 
groups t h a t  were g rea te r  than 10%: 4-, 5-, 7-, 8- ,  and 9-year -o lds .  Mean lengths  
and weights were 237 mm and 202 g (Table 6).  

The f o u r t h  sampling s t r a t a  represents the  harvest  249 tonnes (273.7 tons)  from 
Area #7 between 22 and 28 A p r i l  (Table 1) .  O f  t h a t  catch, 190.1 tonnes o r  209.1 
tons, was taken on 28 Apr i  1. A catch sample o f  518 readable scales between Areas 
#6 and 7 was obta ined between Bru in  Bay and F o r t i f i c a t i o n  B l u f f .  These samples 
had a mean l e n g t h  and weight o f  238 mm and 202 g. Again, f i v e  age groups 
comprised 10% o r  more o f  t he  t o t a l  samples: 4-, 5-, 7-, 8-,  and 9-year-o lds 
(Tab1 e 7) .  

The f i f t h  sampling s t r a t a  was taken from a harvest  o f  480.8 tonnes (528.9 tons) 
from Area #9 on 27 and 28 Apr i  1 . On 28 A p r i l ,  395 readable -scales were obta ined 
from I n i s k i n  Bay o r  Area #9. Mean lengths  and weights were 237 mm and 194 g. 
As i n  Area #7, t h e  same f i v e  age groups dominated (Table 8 ) .  

The s i x t h  and seventh sampling st ratum were taken from a harvest  o f  314.5 tonnes 
(346.0 tons; 29 A p r i l  ; Area #8) and 355.5 tonnes (346.0 tons; 30 A p r i l  ; Area 
#9).  On 29 A p r i l ,  there  was a sample o f  470 scales from I n i s k i n  Bay, Area #9, 



and another 113 readable scales from Ursus Cove, Area #8 (Table 9).  The l a t t e r  
sample was too  small t o  be meet t he  des i red  l e v e l s  o f  p r e c i s i o n  and accuracy. 

On 30 A p r i l  t he re  was another catch sample o f  377 readable scales from Ursus 
Cove (Table 10). The age frequency o f  the  I n i s k i n  Bay (29 A p r i l  ) and the  Ursus 
Cove (30 A p r i l )  samples were found t o  be s t a t i s t i c a l l y  d i f f e r e n t  ( x  = 34.02, P 
< .001, d f  = 12; Table 3) .  The smal ler  Ursus Cove (29 A p r i l )  sample, however, 
was n o t  d i f f e r e n t  from the  I n i s k i n  Bay (29 A p r i l )  sample ( x  = 11.23, P = .5, d f  
= 12) o r  the  30 A p r i l  Ursus Cove sample ( x  = 16.81, P = .08, d f  = lo ) ,  meaning 
t h a t  i t  cou ld  be combined w i t h  e i t h e r .  It was combined w i t h  t h e  I n i s k i n  Bay (29 
A p r i l  ) sample because the  P-value from t h a t  p a i r  was greater .  

The combined I n i s k i n  Bay and Ursus Cove sample from 29 A p r i l  had f i v e  age groups 
t h a t  made up 10% o r  more o f  t he  samples: 4-, 5-, 7-, 8-, and 9-year-olds, i n  
t h a t  o rder  (Table 9) .  The 30 A p r i l  Ursus Cove sample had on l y  t h ree  dominant 
age groups: 4-, 5-, and 7-year-olds (Table 10). The major d i f f e r e n c e  between 
the  two Ursus Cove samples (29 and 30 A p r i l )  was i n  t he  4- and 11-year-o ld age 
classes (as i nd i ca ted  by t h e i r  l a r g e  c e l l u l a r  c o n t r i b u t i o n  t o  the  t o t a l  c h i -  
square value) .  For t he  4-year -o ld  f i s h ,  t he  d i f f e r e n c e  was 18.9% on 29 A p r i l  
and 31.3% a day l a t e r .  Although the  11-year-o ld f i s h  d i d  no t  exceed lo%, the  
d i f f e rences  between the  two sample days were a1 so great ,  dropping from 6.9% t o  
2.9%. Mean lengths  and weights f o r  the  two days were 236 mm and 192 g and 231 
mm and 180 g, respec t i ve l y .  

The l a s t  ca tch  sample was taken from a se r ies  o f  a e r i a l  survey c a l i b r a t i o n  se ts  
made on 7 May. From a catch of 46.6 tonnes (51.3 tons) i n  Area #7, F o r t i f i c a t i o n  
B l u f f ,  426 readable scales were taken. Mean leng th  and weight were 236 mm and 
200 g (Table 11).  

Throughout t h e  e n t i r e  f i s h i n g  season, f i v e  age groups were predominant i n  the  
age composit ion (weighted by sample per iod) :  4 - ,  5-, 7-,  8 - ,  and 9-year-olds. 
Estimated mean leng th  and weight o f  t he  e n t i r e  sac roe  harvest  were 236 mm and 
198 g (Table 12). 

Kamishak D i s t r i c t  Spawning Biomass 

P r i o r  t o  t he  s t a r t  o f  spawning and the  sac roe  f i she ry ,  19 and 20 A p r i l ,  a e r i a l  
surveyors detected l i t t l e  o r  no h e r r i n g  biomass. Three small t e s t  f i s h  samples 
c o l l e c t e d  du r ing  t h i s  pe r iod  (Table 13). There were so few f i s h  present a t  t h i s  
t ime t h a t  these samples represented the  e n t i r e  t e s t  f i s h  catch. These samples 
were n o t  used t o  determine any catch o r  spawner age composit ion. 

The h e r r i n g  t h a t  spawned dur ing  the  commercial f i she ry ,  22 A p r i l  t o  7 May, was 
considered t o  be the  e a r l y  spawners. The i r  age composit ion was assumed t o  be 
s i m i l a r  t o  t he  commercial catch (Table 14). 

A f t e r  t he  sac roe  f i she ry ,  a s h i f t  i n  age composit ion toward t h e  younger h e r r i n g  
was expected. The spawning biomass w i t h  c l e a r  s h i f t  i n  age composit ion would be 
considered the  l a t e  spawners. Because the re  was no commercial f i s h e r y ,  t e s t  
f i s h i n g  resumed, p rov id ing  th ree  samples. The f i r s t  sample was c o l l e c t e d  on 7 
May in Ursus Cove (Table 15). The age groups w i t h  composit ions i n  excess o f  lo%, 
were the  4-, 5-, 7- and 8-year-o lds.  There was no major s h i f t  i n  age composit ion. 



The 4-year-old herring were s t i l l  only 25% of the  t o t a l  sample. This sample was 
not used t o  determine the  l a t e  spawner age composition. 

The second sampl e was coll  ected on 24 and 25 May in Oi 1 and Dry Bay (Tabl e 16).  
The sample from Oil and Dry Bay were pooled because s imilar  age frequencies 
( x  = 11.85, P = .5, df = 12; Table 3 ) .  This sample was a l so  the  northernmost 
sample of the  season. The age composition of t h i s  sample began t o  indicate  a 
s l i g h t  s h i f t  toward the  younger herring. The 4-year-old herring were up t o  36% 
of the  sample. This sample was a lso  not used t o  determine spawner age 
composition. 

The t h i rd  sample was collected on 25 May in Iniskin Bay (Table 17). This sample 
c lea r ly  showed a s h i f t  in age composition (Figure 3 ) .  The 3-  and 4-year-old 
herring were now 23.0 and 66.3% of the  total .sample,  respectively.  This was the  
sample used t o  (1) calcula te  the age composition of the  l a t e  spawning biomass, 
and consequently (2) the  number of 3-year-old herring r ec ru i t s .  On a percentage 
basis ,  the  numbers of 3-year-old herring i s  low, which could be in terpreted as 
a poor recruitment of 3-year-olds. If the recruitment of 3-year-olds i s  an 
indication of year c lass  strength,  then the  1985 year c lass  may be weak. 

The estimated age composition of the combined ear ly  and l a t e  spawning biomass 
i s  presented in Table 18. Aerial survey estimates of spawning biomass by area 
are  presented in Table 19. Because of poor v i s i b i l i t y ,  the  spawning estimates 
in Tabl e 19 may be on the conservative s ide .  As such, the  aer ia l  survey estimates 
of abundance was l e s s  than the  preseason forecast .  

Outer D i s t r i c t  Commercia7 Catch 

During 1988 the  Outer D i s t r i c t  was open fo r  continuous f ishing beginning on 20 
April and ending on 14 May. During t h i s  25-d opening, 51.4 tonnes (56.6 tons) 
of herring were harvested in the sac roe f ishery.  There were two samples taken: 
486 readable scales  on 5 May and 79 readable scales  on 10 May (Table 20). The 
l a t t e r  sample was too small t o  provide meaningful age composition by i t s e l f ,  and 
therefore ,  the  two samples were combined. More than 81% of the combined samples 
were age-4 herring with another 9.6% being age 3. Mean lengths and weights were 
199 mm and 111 g. 
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TABLES AND FIGURES 



Table 1. Sac roe herring catch (tonnes) by area and date ,  
Kamishak D i s t r i c t ,  1988. 

Management Areas (south t o  north) 

#5 # 6 #7 # 8 # 9 
McNeil Amakdedori For t i f ica t ion Ursus Iniskin 

Date & Chenik & Bruin Bl uff Cove Bay 

22 April 773.0 89.1 38.2 
2 3 14.8 
2 4 
2 5 85.5 
26 4.4 69.7 
27 2462.8 103.0 15.9 67.7 
2 8 190.1 13.5 413.1 
2 9 121.5 278.1 
3 0 179.5 77.4 
1 May 
2 
3 
4 
5 
6 
7 46.6 

Total 3235.8 206.9 295.2 314.5 991.5 



Tab1 e 2. Sample s izes  o f  readable h e r r i n g  scales.  

Management Areas (south t o  no r th )  

#5 # 6 # 7 # 8 #9 #10 
McNeil Amakdedori F o r t i f i c a t i o n  Ursus I n i  s k i n  O i l  

Date & Chenik & B ru in  B l u f f  Cove Bay & Dry 

20 A p r i l  438 

29 

30 

7 May 



Table 3.  Probability of age composition being similar from chi-square test of independence by date and area. 

Iniskin Chenik Amakdedori lniskin Chenik Bruin Iniskin Iniskin Ursus Ursus Ursus Fort. B1. Oil Dry 
19-20 Apr 22 Apr 22 Apr 25-26 Apr 27 Apr 28 Apr 28 Apr 29 Apr 29 Apr 30 Apr 7 May 7 May 24-25 May 25 ~ a y  

Chenik 22Apr 0.06 x x x x x x x x x x x x x 
Amakdedori 22 Apr 0.00 0.17 x x x x x x x x x x x x 

Iniskin 25-26 Apr 0.08 0.32 0.00 x x x x x x x x x x x 
Chenik 27 Apr 0.13 0.34 0.00 0.44 x x x x x x x x x x 
Bruin 28 Apr 0.10 0.00 0.00 0.00 0.90 x x x x x x x x x 

Iniskin 28 Apr 0.18 0.10 0.00 0.00 0.25 0.25 x x x x x x x x 
Iniskin 29 Apr 0.33 0.25 0.00 0.25 0.90 0.50 0.15 x x x x x x x 
Ursus 29 Apr 0.25 0.10 0.02 0.50 0.83 0.66 0.40 0.50 x x x x x x 
Ursus 30 Apr 0.02 0.01 0.01 0.12 0.01 0.00 0.00 0.00 0.08 x x x x x 
Ursus 7 May 0.22 0.01 0.00 0.00 0.03 0.00 0.01 0.00 0.50 0.40 x x x x 

Fort.81. 7May 0.03 0.00 0.00 0.00 0.38 0.90 0.15 0.12 0.25 0.42 0.00 x x x 
O i l 2 4 - 2 5 M a y  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 x x 
Dry 25 May 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 x 

Iniskin 25 May 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 



Table 4.  Age, sex, and size composition of Pacific herring sac roe harvest by purse seine in 
Areas # 5 and # 6, (Chenik and Amakdedori) Kamishak District, 22 Apri 1 1988. 

Sex Percent Weiqht Lenqth Biomass 
No. No. No. Total of Mean Number Mean Number # F i s h  

Age Male Female Unknown No. Total (g) SO Weighed (mm) SO Measured X 1000 Tons Tonnes 

1 
2 
3 
4 
5 
6 
7 

Chenik 8 
9 

10 

- - 

13 1 1 0 2 .5 307 12.7 2 271 4.9 2 
14 
15 

Sample Total 206 162 0 368 100.0 201 60.5 368 240 21.0 368 

1 
2 
3 
4 77 60 0 137 33.7 133 31.6 137 213 12.5 137 
5 30  27 0 57 14.0 165 30.7 57 228 12.1 57 
6 3 9 0 12 3.0 202 40.7 12 237 15.8 12 
7 36 35 0 71  17.5 226 28.6 71 247 8.4 71 

Amakdedori 8 18 19 0 37 9 . 1  2 2 7 4 2 . 8  37 247 14.8 37 
9 11 19 0 30 7.4 2 4 8 4 1 . 4  30 254 12.7 30 

10 16 10 0 26 6.4 2 6 4 4 1 . 9  26 257 12.9 26 
11 10 12 0 22 5.4 2 6 1 5 2 . 5  22 255 15.9 22 
12 6 5 0 11 2.7 2 7 1 3 1 . 6  11 260 7.8 11 
13 0 1 0 1 .2 296 .O 1 268 .O 1 
14 1 0 0 1 .2 257 . O  1 248 . O  1 
15 1 0 0 1 .2 281 . O  1 268 . O  1 

Sample Total 209 197 0 406 100.0 193 62.2 406 234 21.4 406 





Table 5. Age, sex, and size composition of Pacific herring sac roe harvest by purse seine in 
Area # 9,  (Iniskin Bay) Kamishak District, 25-26 April 1988. 

Sex Percent Weiqht Lenqth Biomass 
No. No. No. Total of Mean Number Mean Number # Fish 

Age Male Female Unknown No. Total (g) SO Weighed (mm) SD Measured X 1000 Tons Tonnes 

1 
2 
3 1 1 0 2 .9 91  4.9 2 190 4.9 2 
4 29 17 0 46 21.7 122 16.5 46 207 16.1 46 
5 14 17 0 3 1  14.6 158 18 .0  3 1  224 6.6 3 1  
6 3 3 0 6 2 .8  194 19.9 6 237 6.5 6 
7 20 19 0 39 18.4 203 24.9 39 240 6.4 39 

25April 8 19 6 0 25 11.8 219 26.2 25 244 7.2 25 
9 10 12 0 22 10.4 2 4 3 3 1 . 6  22 248 8.8 22 

10 6 10 0 16 7.5 249 33.2 16 250 10.0 16 
11 6 10 0 16 7.5 253 49.2 16 254 11.7 16 
12 2 2 0 4 1.9 2 7 2 5 8 . 5  4 261 13.6 4 
13 2 2 0 4 1.9 3 0 2 3 6 . 1  4 2 6 3 1 0 . 2  4 
14 1 0 0 1 .5 310 . O  1 258 . O  1 
13 

Sample Total 113 99 0 212 100.0 194 58.1 212 234 20.5 212 

1 
2 
3 1 0 0 1 .3 69 .O 1 174 . O  1 
4 52 47 0 99 25.4 121 24.1 99 206 15.0 99 
5 59 41  0 100 25.6 159 23.6 100 225 9.3 100 
6 8 3 0 11 2.8 174 36.7 11 235 7.5 11 
7 27 27 0 54 13.8 211 28.4 54 243 8.0 54 

26April 8 17 13 0 30 7.7 223 29.6 30 248 8.0 30 
9 17 27 0 44 11.3 240 36.1 44 251 9.5 44 

10 8 10 0 18 4.6 2 4 3 3 3 . 6  18 253 10 .0  18 
11 11 8 0 19 4.9 2 6 0 3 3 . 9  19 256 10 .1  19 
12 4 5 0 9 2.3 248 50.6 9 2 5 6 1 7 . 5  9 
13 1 2 0 3 .8  2 5 8 3 6 . 1  3 265 6 .5  3 
14 0 2 0 2 .5 2 8 0 1 3 . 4  2 266 .7 2 
15 

Sample Total 205 185 0 390 100.0 183 56.5 390 231 21.6 390 

-Continued- 



Table 5. (page 2 of 2) 

Sex Percent Weiqht Lenqth Biomass 
No. No. No. Total of Mean Number Mean Number # Fish 

Age Male Female Unknown No. Total (g) SD Weighed (mm) SD Measured X 1000 Tons Tonnes 

1 
2 
3 2 1 0 3 . 5  83 12.9 3 184 9.6 3 4 0 0 
4 81 64 0 145 24.1 122 21.9 145 206 15.3 145 200 27 24 
5 73 58 0 131 21.8 159 22.4 131 225 8 .7  131 181 32 29 
6 11 6 0 17 2 .8  1 8 1 3 2 . 6  17 236 7.0 17 23 5 4 
7 47 46 0 93 15.4 208 27.2 93 242 7.5 93 128 29 27 

2 5 - 2 6 A p r i l  8 36 19 0 55 9 .1  221 27.9 55 246 7.8 55 76 18 17 
9 27 39 0 66 11.0 241 34.5 66 250 9 .3  66 91 24 22 

10 14 20 0 34 5.6 2 4 6 3 3 . 0  34 251 9.9 34 47 13 12 
11 17 18 0 35 5 . 8  2 5 7 4 1 . 1  35 255 10.8 35 48 14 12 
12 6 7 0 13 2.2 255 52.0 13 257 16.0 13 18 5 5 
13 3 4 0 7 1.2 283 40.6 7 263 8.2 7 10 3 3 
14 1 2 0 3 . 5  2 9 0 2 0 . 0  3 263 4.4 3 4 1 1  
15 

All Samples Combined 318 284 0 602 100.0 187 21.2 602 232 21.2 602 830 171 155 
Sex Composition 52.8 47.2 

Unaged 19 21 0 40 6.6 194 18.4 40 235 18.4 40 
Sex Composition 47.5 52.5 





Table 7. Age, sex, and size composition of Pacific herring sac roe harvest by purse seine in 
Area # 6, (Bruin Bay) Kamishak District, 28 Apri 1 1988. 

Sex Percent Weisht Lenqth Biomass 
No. No. No. Total of Mean Number Mean Number # Fish 

Age Male Female Unknown No. Total (g) SD Weighed (mm) SO Measured X 1000 Tons Tonnes 

1 
2 
3 
4 52 32 0 84 16.2 124 18.0 84 207 9.4 84 199 27 25 
5 68 55 0 123 23.7 166 22.4 123 228 9.2 123 292 53 48 
6 8 6 0 14 2.7 183 27.6 14 235 13.2 14 33 7 6 
7 63 51  0 114 22.0 223 22.5 114 246 7.9 114 270 66 60 

28April 8 27 34 0 61 11.8 240 30.1 61  251 8.2 61  145 38 35 
9 29 24 0 53 10.2 248 28.0 53 252 8 . 4  53 126 34 3 1  

10 9 10 0 19 3.7 257 37.6 19 255 7.7 19 45 13 12 
11 20 14 0 34 6.6 2 6 3 3 5 . 2  34 258 11.2 34 8 1  23 21 
12 7 3 0 10 1.9 2 6 6 3 3 . 4  10 258 9 . 1  10 24 7 6 
13 1 2 0 3 .6 278 42.4 3 255 13.7 3 7 2 2 
14 2 0 0 2 .4  281 87.7 2 2 5 9 1 4 . 8  2 5 1 1  
15 1 0 0 1 .2 273 .O 1 262 .O 1 2 1 1  

Sample Total 287 231 0 518 100.0 202 54.3 518 238 18.9 518 1228 273 249 
Sex Composition 55.4 44.6 

Unaged 9 10 0 19 3.7 210 19.7 19 241 19.7 19 
Sex Composition 47.4 52.6 



Table 8. Age, sex, and size composition of Pacific herring sac roe harvest by purse seine in 
Area # 9 ,  (Iniskin Bay) Kamishak District, 28 April 1988. 

Sex Percent Weiuht Lenat h Biomass 
No. No. No. Total of Mean Number Mean Number # Fish 

Age Male Female Unknown No. Total (g)  SD Weighed (mm) SD Measured X 1000 Tons Tonnes 

L 

3 3 4 0 7 1.8 90 30.5 7 44 4 4 1 9 2 1 6 . 2  7 
4 42 29 0 71 18.0 120 21.2 71  208 10.5 71  446 59 54 
5 41  44 0 8 5 2 1 . 5  1 6 4 3 1 . 2  85 227 10.7 85 534 96 88 
6 15 5 0 20 5 .1  1 9 7 3 0 . 2  20 241 11.1 20 126 27 25 
7 36 45 0 8 1  20.5 213 24.0 8 1  246 6.8 8 1  509 119 109 

28 Apri 1 8 22 20 0 42 10.6 227 29.4 42 249 7.1 42 264 66 60 
9 19 28 0 47 11.9 250 26.3 47 255 7.6 47 295 81  74 

10 6 6 0 12 3.0 245 27.5 12 252 6.8 12 75 20 18 
11 9 15 0 24 6 .1  2 6 4 4 2 . 0  24 260 13.6 24 151  44 40 
12 1 2 0 3 .8 276 25.0 3 257 3.6 3 19 6 5 
13 1 1 0 2 .5 257 4.2 2 266 . O  2 13 4 3 
14 0 1 0 1 .3 289 .O 1 270 .O 1 6 2 2 
15 

Sample Total 195 200 0 395 100.0 194 56.3 395 237 20.5 395 2482 529 481 
Sex Composition 49.4 50.6 

Unaged 14 11 0 25 6.3 202 19.8 25 243 19.8 25 
Sex Composition 56.0 44.0 
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Table 10. Age, sex, and size composition of Pacific herring sac roe harvest by purse seine in 
Area # 8,  (Ursus Cove) Kamishak District, 30 Apri 1 1988. 

Sex Percent Weiqht Lenqth Biomass 
No. No. No. Total of Mean Number Mean Number # Fish 

Age Male Female Unknown No. Total (g )  SD Weighed (mm) SD Measured X 1000 Tons Tonnes 

1 
2 
3 
4 68 49 1 118 31.3 124 23.0 118 208 11.3 118 546 74 68 
5 49 47 0 96 25.5 163 22.6 96 227 9.6 96 444 79 72 
6 5 3 0 8 2.1 191 29.6 8 237 6.9 8 37 8 7 
7 33 24 0 57 15.1 208 28.0 57 243 9.5 57 264 60 55 

3 0 A p r i l  8 13 19 0 32 8.5 230 17.9 32 249 6.2 32 148 37 34 
9 14 21 0 35 9.3 2 4 6 3 0 . 8  35 252 9.4 35 162 44 40 

10 7 6 0 13 3.4 2 7 0 2 6 . 3  13 258 8.5 13 60 18 16 
11 4 7 0 11 2.9 280 26.2 11 261 5.9 11 51 16 14 
12 1 3 0 4 1.1 262 32.5 4 262 10.3 4 19 5 5 
13 3 0 0 3 .8 261 10.7 3 269 9.5 3 14 4 4 
14 
15 

Sample Total 197 179 1 377 100.0 180 55.6 377 231 20.8 377 1744 346 315 
Sex Composition 52.4 47.6 

Unaged 13 19 0 32 8.5 228 13.4 32 249 13.4 32 
Sex Composition 40.6 59.4 



Table 11. Age, sex, and size composition of Pacific herring sac roe harvest by purse seine in 
Area # 7,  (Fortification Bluff) Kamishak District, 7 May 1988. 

Sex Percent Weiqht Lenath Biomass 
No. No. No. Total of Mean Number Mean Number # Fish 

Age Male Female Unknown No. Total (g) SD Weighed (mm) SD Measured X 1000 Tons Tonnes 
- 

1 
2 
3 0 1 0 1 .2 94 . O  1 182 . O  1 1 0 0 
4 30 35 0 65 15.3 129 19.4 65 208 10.1 65 36 5 5 
5 70 47 0 117 27.5 164 20.2 117 226 8.4 117 64 12 10 
6 6 6 0 12 2.8 195 26.0 12 235 8.7 12 7 1 1  
7 32 56 0 88 20.7 220 23.5 88 244 8.7 88 48 12 11 

7 May 8 19 22 0 41  9.6 233 31.5 41 248 10.2 41  2 2 6 5 
9 19 26 0 45 10.6 252 27.2 45 254 8.0 45 2 5 7 6 

10 9 2 0 11 2.6 251 22.3 11 255 7.5 11 6 2 2 
11 15 16 0 3 1  7.3 268 31.8 3 1  258 9.5 3 1  17 5 5 
12 5 4 0 9 2 . 1  273 26.6 9 260 10.7 9 5 1 1  
13 2 2 0 4 .9 2 5 4 3 9 . 9  4 262 5.0 4 2 1 1  
14 0 2 0 2 .5 2 7 6 1 3 . 4  2 268 2.1 2 1 0 0 
15 

Sample Total 207 219 0 426 100.0 200 52.6 426 236 19.0 426 233 51  47 
Sex Composition 48.6 51.4 

Unaged 19 15 0 34 8.0 198 12.5 34 236 12.5 34 
Sex Composition 55.9 44.1 



Table 12. Age, sex, and size composition of Pacific herring sac roe harvest by purse seine, areas and dates combined, 
Kamishak District. 1988. 

Sex Percent Weisht Lensth Biomass 
NO. No. No. Total of Mean Number Mean Number # Fish 

Age Male Female Unknown No. Total (g) SD Weighed (m) SO Measured X 1000 Tons Tonnes 

1 0 17 1 18 .2 8 0 4 4 6 . 4  18 241 7.8 18 51  45 41  
2 0 0 1 1 . O  22 . O  1 125 . O  1 3 0 0 
3 11 8 0 19 .5 89 5 . 5  19 185 3.5 19 137 13 12 
4 497 400 2 899 21.6 130 5.3 899 208 .6  899 5487 782 711 
5 481 399 0 880 20.6 164 1.2 880 228 .6  880 5224 938 853 
6 60 47 0 107 2.4 196 4.2 107 239 1.4 107 599 128 116 
7 389 377 0 766 20.1 217 1.5 766 245 .6  766 5099 1219 1108 
8 207 209 0 416 10.5 235 2.5 416 250 .7 416 2665 689 627 
9 188 240 0 428 10.7 248 2.3 428 254 .6  428 2711 738 671 

10 99 85 0 184 4.8 260 3.5 184 256 1.0 184 1219 350 318 
11 120 125 0 245 5.8 262 4.0 245 258 1.1 245 1473 425 386 
12 44 35 0 79 1.9 280 5.5 79 261 2.0 79 471 145 132 
13 13 14 0 27 . 7  2 8 7 1 3 . 6  27 266 2.8 27 166 53 48 
14 6 7 0 13 .2 262 5.3 13 261 1.0 13 62 17 15 
15 2 2 0 4 .1 282 8.2 4 266 3.8 4 14 6 5 

A1 1 periods combined 2117 1965 4 4086 100.0 199 1 . 8  4086 236 .6 4086 25376 5548 5043 



Table 13. Age, sex, and size composition of Pacific herring test fish harvest by purse seine in 
Area # 9 ,  (Iniskin Bay) Kamishak District, 19-20 April 1988. 

Sex Percent Weisht Lensth 
No. No. No. Total of Mean Number Mean Number 

Age Male Female Unknown No. Total (g) SD Weighed (m) SD Measured 

L 

3 
4 9 5 0 17 14.3 128 12.8 5 216 12.4 17 
5 13 12 0 29 24.4 176 22.3 13 230 8.7 29 
6 2 2 0 5 4.2 185 25.0 4 236 3.4 5 
7 3 11 0 17 14.3 225 19.9 8 245 6.5 17 

19April 8 10 11 0 26 21.8 229 30.7 18 248 9.7 26 
9 6 8 0 15 12.6 225 34.2 10 246 8.9 15 

10 2 2 0 4 3.4 230 18.4 4 250 7.9 4 
11 1 4 0 5 4.2 323 12.7 2 2 6 2 1 0 . 1  5 
12 
13 0 1 0 1 .8 0 .O 0 266 . O  1 
14 
15 

Sample Total 46 56 0 119 100.0 210 45.0 64 239 15.4 119 

1 
2 0 0 13 13 4 .1  17 3.9 12 117 9.9 13 
3 4 1 0 5 1.6 83 13.5 5 1 8 6 1 1 . 9  5 
4 44 27 0 71  22.3 118 19.1 71 210 9.7 7 1  
5 40 44 0 84 26.3 157 25.8 84 229 10.8 84 
6 0 5 0 5 1 .6  2 0 0 2 4 . 4  5 239 8.6 5 
7 25 22 0 47 14.7 203 22.8 47 243 7.7 47 

20April 8 8 23 0 31  9.7 227 24.5 31  251 7.7 31  
9 17 14 0 31  9.7 235 22.6 31  253 9 .1  31  

10 3 9 0 12 3.8 2 5 0 2 3 . 7  12 256 6.8 12 
11 9 9 0 18 5.6 259 29.9 18 259 7.7 18 
12 
13 
14 2 0 0 2 .6 2 9 2 6 7 . 9  2 2 6 6 1 8 . 4  2 
15 

Sample Total 152 154 13 319 100.0 174 62.2 318 229 30.5 319 

1 
2 0 0 13 13 3.0 17 3.9 12 117 9.9 13 
3 4 1 0 5 1.1 83 13.5 5 1 8 6 1 1 . 9  5 
4 53 32 0 88 20.1 119 18.9 76 211 10.5 88 
5 53 56 0 113 25.8 159 26.1 97 230 10.3 113 
6 2 7 0 10 2.3 193 24.4 9 238 6.4 10 
7 28 33 0 64 14.6 206 23.6 55 244 7.4 64 

1 9 - 2 0 A p r i l  8 18 34 0 57 13.0 228 26.7 49 250 8 .8  57 
9 23 22 0 46 10.5 232 25.8 41 251 9.5 46 

10 5 11 0 16 3.7 245 23.7 16 254 7.4 16 
11 10 13 0 23 5.3 2 6 5 3 4 . 6  20 260 8 .1  23 
12 
13 0 1 0 1 .2 0 .O 0 266 . O  1 
14 2 0 0 2 .5 2 9 2 6 7 . 9  2 2 6 6 1 8 . 4  2 
15 

All Samples Combined 198 210 13 438 100.0 180 27.5 382 232 27.5 438 
Sex Composition 48.5 51.5 

Unaged 14 18 0 35 8.0 218 19.5 28 243 19.5 35 
Sex Composition 43.8 56.3 



Table 14. Age composition of Pacific 
herring spawn estimated 
from catch data, Kamishak 
District, 22 April - 7 May, 
1988. 

Biomass 
# Fish 

Tons Tonnes 

0 0 
0 0 

43 39 
2823 2566 
3400 3091 

466 424 
4401 4001 
2493 2266 
2672 2429 
1266 1151 
1539 1399 
524 476 
190 173 
65 59 
18 16 

Tot a1 91607 19900 18091 



Table 15. Age, sex, and size composition of Pacific herring spawn by test purse seine in 
Area # 8 ,  (Ursus Cove) Kamishak District, 7 May 1988. 

Sex Percent Weiqht Lenqth 
No. No. No. Total of Mean Number Mean Number 

Age Male Female Unknown No. Total (g) SD Weighed (mm) SD Measured 

1 
2 
3 1 2 0 3 .7 89 7.9 3 191 7 .6  3 
4 61  41 0 102 25.1 126 22.4 102 209 10.3 102 
5 61  49 0 110 27.0 162 20.1 110 226 8 .0  110 
6 4 5 0 9 2.2 194 20.0 9 237 5.5 9 
7 32 41 0 73 17.9 215 24.7 73 245 6.8 73 

7 May 8 22 29 0 51 12.5 230 26.7 51 248 8.3 51 
9 17 17 0 34 8.4 239 26.8 34 253 8.3 34 

10 6 7 0 13 3.2 256 28.6 13 255 8 .5  13 
11 7 0 0 7 1.7 247 28.4 7 251 9 . 1  7 
12 2 1 0 3 .7 2 7 0 3 2 . 3  3 256 5.0 3 
13 
14 0 1 0 1 .2 357 . O  1 286 . O  1 
15 0 1 0 1 .2 275 . O  1 260 . O  1 

Sample Total 213 194 0 407 100.0 183 51.7 407 232 19.3 407 
Sex Composition 52.3 47.7 

Unaged 18 15 0 33 8 .1  200 15.4 33 239 15.4 33 
Sex Composition 54.5 45.5 



Table 16. Age, sex, and size composition of Pacific herring spawn by test purse seine in 
Area # 10. (Oil and Dry Bay) Kamishak District. 24-25 May 1988. 

Sex Percent Weiqht Lenqth 
No. No. No. Total of Mean Number Mean Number 

Age Male Female Unknown No. Total (g) SD Weighed (mm) SD Measured 

1 
2 
3 21 26 0 47 5 .5  8 1  20.3 47 181 10.4 47 
4 168 149 0 317 37.4 121 19.4 317 204 9.9 317 
5 172 174 0 346 40.9 155 19.8 346 220 12.4 346 
6 9 4 0 13 1.5 173 25.2 13 230 10.6 13 

Oil Bay 7 25 27 0 52 6 .1  202 27.2 52 240 9.7 52 
24 - 25 May 8 11 18 0 29 3.4 2 2 0 2 4 . 9  29 245 6.7 29 

9 11 7 0 18 2.1 2 1 7 3 3 . 1  18 245 9 .6  18 
10 5 6 0 11 1.3 241 56.8 11 253 7.8 11 
11 2 5 0 7 .8 261 30.3 7 254 5 .1  7 
12 2 1 0 3 .4 2 6 2 6 3 . 4  3 2 6 3 1 1 . 8  3 
13 0 2 0 2 .2 271 4.9 2 258 6.4 2 
14 1 0 0 1 .1 302 .O 1 267 . O  1 
15 0 1 0 1 .1 129 .O 1 200 . O  1 

Sample Total 427 420 0 847 100.0 147 42.6 847 215 19.4 847 
- - -- - -- - 

1 
2 
3 10 3 0 13 4.3 8 1  12.4 13 182 7.8 13 
4 60 37 0 97 32.4 119 18 .1  97 203 9.3 97 
5 67 58 0 125 41.8 156 20.0 125 221 7.9 125 
6 3 5 0 8 2.7 177 19.7 8 234 8 .8  8 

Dry Bay 7 10 14 0 24 8 .0  201 23.0 24 240 7.7 24 
25 May 8 10 3 0 13 4.3 205 26.1 13 242 12.2 13 

9 7 5 0 12 4.0 2 1 7 3 5 . 3  12 248 6.5 12 
10 
11 3 2 0 5 1.7 239 28.7 5 253 9.3 5 
12 1 1 0 2 . 7  284 26.2 2 264 8 . 5  2 
13 
14 
15 

Sample Total 171 128 0 299 100.0 152 41.7 299 218 18.6 299 

L 

3 31  29 
4 228 186 
5 239 232 
6 12 9 
7 35 41 

samples combined 8 21 21 
9 18 12 

10 5 6 
11 5 7 
12 3 2 
13 0 2 
14 1 0 
15 0 1 

All Samples Combined 598 548 0 1146 100.0 149 19.2 1146 216 19.2 1146 
Sex Composition 52.2 47.8 

Unaged 50 39 0 93 8.1 152 16.6 89 219 16.6 89 
Sex Composition 56.2 43.8 



Table 17. Age, sex, and size composition of Pacific herring spawn by test purse seine in 
Area # 9,  (Iniskin Bay) Kamishak District, 25 May 1988. 

Sex Percent Weiqht Lenuth Biomass 
No. No. No. Total of Mean Number Mean Number # Fish 

Age Male Female Unknown No. Total (g) SD Weighed (mn) SO Measured X 1000 Tons Tonnes 

1 0 0 1 1 .2 3 . O  1 70 . O  1 9 0 0 0 
2 0 0 2 2 .5 14 2.8 2 107 7 .1  2 180 3 3 
3 12 17 65 94 23.0 77 8 . 0  94 180 6 .5  94 8445 713 648 
4 37 54 180 271 66.3 105 16.3 271 200 8.8 271 24346 2821 2564 
5 5 3 26 34 8.3 131 17.0 34 216 8.2 34 3054 439 399 
6 1 0 0 1 .2 154 . O  1 234 . O  1 90 15 14 
7 0 3 2 5 1.2 176 34.3 5 2 3 0 1 1 . 2  5 449 87 79 

25 May 8 0 1 0 1 .2 229 .O 1 249 .O 1 90 23 21 
9 

10 
11 
12 
13 
14 
15 

Sample Total 55 78 276 409 100.0 101 24.9 409 196 16.6 409 36744 4100 3727 
Sex Composition 41.4 58.6 

Unaged 7 3 21 3 1  7.6 100 12.6 3 1  196 12.6 3 1  
Sex Composition 70.0 30.0 



Table 18. Age, sex, and size composition of Pacific herring spawn by purse seine, areas and dates combined, Kamishak 
District, 1988. 

Sex Percent Weiqht Lenqth Biomass 
No. No. No. Total of Mean Number Mean Number # Fish 

Age Male Female Unknown No. Total (g) SD Weighed (nnn) SD Measured X 1000 Tons Tonnes 

1 0 17 2 19 .2 540 7.3 19 185 1.2 19 273 162 147 
2 0 0 3 3 .1 14 1.9 3 108 4.7 3 191 3 3 
3 23 25 65 113 7.0 78 .8  113 180 .6  113 8936 759 690 
4 534 454 182 1170 34.5 116 .6  1170 204 .3 1170 44027 5625 5114 
5 486 402 26 914 17.1 159 . 4  914 226 .2 914 21792 3804 3458 
6 61  47 0 108 1.8 194 .4 108 239 .1 108 2239 474 431 
7 389 380 2 771 14.7 216 .4  771 245 .1 771 18738 4459 4054 
8 207 210 0 417 7.6 235 .1 417 250 . O  417 9649 2495 2268 
9 188 240 0 428 7.6 248 .1 428 254 . O  428 9724 2647 2406 

10 99 85 0 184 3.4 260 .3 184 256 .1 184 4372 1255 1141 
11 120 125 0 245 4 .1  262 .3 245 258 .1 245 5283 1525 1386 
12 44 35 0 79 1.3 280 .6 79 261 .2 79 1689 520 473 
13 13 14 0 27 .5 2 8 7 2 . 6  27 266 .5 27 595 190 173 
14 6 7 0 13 .2 262 1.5 13 261 .3 13 222 61  55 
15 2 2 0 4 . O  282 4.1 4 266 1.9 4 50 22 20 

A 1  1 periods combined 2172 2043 280 4495 100.0 171 .4 4495 224 .2 4495 127781 24000 21818 



Table 19. Herring biomass estimates by area, Kamishak 
District, 1988. 

Area Earlyd LateD Total 

Kamishak Reef 
McNei 1 -Cheni k 

Amakdedori-Contact Pt. 
Bruin Bay 

Fortification Bluff 
Rocky Cove 
Ursus Cove 

Cottonwood Bay 
Iniskin Bay 

Oil Bay 
Dry Bay 

Off s horeC 

a 25 April - 7 May 
25 - 26 May 
(Contact Pt. -Fortification Bluff) 
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Table 20. (page 2 of 3)  

Sex Percent Weiaht Lenath Biomass 
No. No. No. Total of Mean Number Mean Number # Fish 

Age Male Female Unknown No. Total (g) SD Weighed (m) SO Measured X 1000 Tons Tonnes 

5 May 

L 

3 7 3 37 47 20.0 62 12.7 47 167 12.6 47 
4 74 29 72 175 74.5 97 17.9 175 195 10.5 175 
5 5 2 3 10 4.3 122 30.0 10 208 13.9 10  
6 1 0 0 1 .4  178 .O 1 234 . O  1 
7 
8 0 1 0 1 .4  170 . O  1 232 . O  1 
9 1 0 0 1 .4  269 . O  1 255 .O 1 

10 
11 
12 
13 
14 
15 

Sample Total 88 35 112 235 100.0 92 27.2 235 190 17.0 235 

1 
2 
3 1 1 0 2 2.5 84 12.7 2 191 6.4 2 
4 44 11 0 55 69.6 1 2 2 3 1 . 6  55 201 11.4 55 
5 6 3 0 9 11.4 148 43.3 9 2 1 3 1 6 . 8  9 
6 1 0 0 1 1.3 150 . O  1 224 . O  1 
7 4 0 0 4 5 .1  199 19.6 4 235 3.0 4 
8 2 1 0 3 3.8 213 24.0 3 244 6.7 3 
9 2 2 0 4 5 .1  229 10.7 4 245 5.4 4 

10 1 0 0 1 1.3 256 .O 1 243 . O  1 
11 
12 
13 
14 
15 

Sample Total 61 18 0 79 100.0 1 3 9 4 6 . 8  79 208 18.6 79 

-Continued- 

10 May 



Table 20. (page 3 of 3)  

Sex Percent Weiuht Lenuth Biomass 
No. No. No. Total of Mean Number Mean Number # Fish 

Age Male Female Unknown No. Total (g) SD Weighed (mm) SO Measured X 1000 Tons Tonnes 

3-10 May 

1 
2 0 0 1 1 . 2  43 . O  1 149 . O  1 1 0 0 
3 10 5 39 54 9.6 62 14.2 54 168 13.7 54 44 3 3 
4 246 124 88 458 81.1 111 23.8 458 200 11.1 458 375 46 42 
5 17 11 4 32 5.7 135 34.4 32 212 15.1 32 26 4 4 
6 3 0 0 3 .5 166 14.4 3 229 5.0 3 2 0 0 
7 4 2 0 6 1.1 208 25.9 6 239 6.9 6 5 1 1  
8 2 2 1 5 .9 1 9 4 3 0 . 7  5 242 7.3 5 4 1 1  
9 3 2 0 5 .9 2 3 7 2 0 . 1  5 247 6.4 5 4 1 1  

10 1 0 0 1 .2 256 . O  1 243 . O  1 1 0 0 
11 
12 
13 
14 
15 

A1 1 Samples Combined 286 146 133 565 100.0 111 17.4 565 199 17.4 565 463 57 51  
Sex Composition 66.2 33.8 

Unaged 13 18  5 36 6.4 127 15.7 36 206 15.7 36 
Sex Composition 41.9 58.1 



Figure 1. Sac roe herring fishing district in the Lower Cook Inlet Management Area. 
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Figure 2.  1988 Kamishak D i s t r i c t  h e r r i n g  sac r o e  management areas. 
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APPENDICES 



Appendix A. Lower Cook Inlet sac roe herring fishing 
periods and area, 1988. 

Start Stop 
District Opening Date Hours (hours) (hours) 

Kamishak testfish 19-21 April 

22 April 

23 April 
25 April 
26 April 
27 April 

28 April 

29 April 

30 April 

testfi sh 7 May 
testfish 
testfish 24-25 May 
testfish 25 may 

Outer 1 20 April-14 May 606 0600 2400 



Because the Alaska Department of Fish and Game receives federal funding, all of its 
public programs and activities are operated free from discrimination on the basis of race, 
religion, color, national origin, age, sex, or handicap. Any person who believes he or she 
has been discriminated against should write to: 

O.E.O. 
U.S. Department of the Interior 
Washington, D.C. 20240 
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